Supporting Information
Supplementary Table S1 SI Table 1 ). The average  and  dihedral angles obtained in the simulations of E. coli lipid A deviated by 12, 3 and 10°, respectively, from the corresponding angles in the X-ray structure (PDB code: 3FXI). Similarly, the  and  dihedral angles for the simulated lipid IVa hMD-2 deviated by 10, 11, and 13 ° from the X-ray conformation (PDB code: 2E59).
Supplementary Figure S5
Since the design of GlcN(1↔1)GlcN Lipid A mimetics was based on the crystal structure of -trehalose [Glc(1↔1)Glc], we have compared the conformation of the diglucosamine backbone of DA193 and its glycosidic torsions in a protein-bound and a free state to the conformation of -trehalose disclosed in the crystal structure 3 and confirmed by molecular dynamics simulations. 
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Supplementary methods
Molecular dynamics simulation: model building
Models were based on the crystal structures of hMD2 as available in the Protein databank 5 with PDB entry code 3FXI. 6 Missing hydrogen atoms were added using the internal coordinates of the CHARMM27 8 topology files assuming pH 7.0 for protonation states; the protonation state of all histidines was chosen to be neutral with the proton positioned on N δ . Interactions of lipid A, lipid IVa and DA193 were described using a combination of the CHARMM36 all-atom carbohydrate force field, 9,10 the CHARMM36 lipid parameter set 11 and TIP3P water model. 12 Force-field parameters for Lipid A, lipid IVa and DA193 were determined as described earlier. Figure 2B ). 13 For the Lipid A mimetic DA193 the Pose B corresponds to the orientation where the -GlcN ring faces the Phe126 loop ( Figure 2C ).
For the complexes for which no crystal structure was available, the lipids were manually placed in the active site using the crystal structure with PDB code 3FXI for simulations of hMD-2-bound lipids as templates. The complexes were solvated in periodic simulation boxes of roughly 7.0 x 6.6 x 7.6 nm 3 , containing around 32,000 atoms. All systems were electro-neutralized by addition of sodium ions, and built using the program VMDv1.91 14 and the program PackMol.
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